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Acronyms and Abbreviations -

cfin
DCE
EPA
Hg
HPNS
IR
IT
lb.
lb./hr.
PCE
PID
ppmv
ROI
scfm
SVE
TCE
TS
TTEMI
VOC
VM
wc

cubic feet per minute
dichloroethene
U.S. Environmental Protection Agency
mercury
Hunters Point Naval Shipyard
Installation Restoration
IT Corporation
pound
pound(s) per hour
tetrachloroethene
photoionization detector
parts per million by volume
radius of influence
standard cubic feet per minute
soil vapor extraction
trichloroethene
treatability study
Teta Tech EM, Inc.
volatile organic compound
vapor monitoring
water column
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1.0 lntroductlon

This field activity report is prepared to provide information to the U.S. Department of the Nuny,

Southwest Division, coneeming the progress of the soil vapor extraction (SVE) treatability

testing being conducted at various installation restoration (IR) sites in Parcel C, within the

Hunters Point Naval Shipyard (HPNS), San Francisco, California. The treatability pilot testing

is currently being performed by IT Corporation (IT) trnder the Remedial Action

Contract No. N62474-98-D-2076, Contract Task Order 0033.

This report covers the period from March to April2001. Areas addressed are the IR sites at

Buildings 134,21t1253,231,251 and 272. Fieldactivities performed are surrururized in

Section2.0. Test data collected were reduced and are presented in Section 3.0. Subsequent

activities to be covered in the next reporting period are highlighted in Section 4.0. Data

summary tables and figures showing trend plots are included in the appendices.

2.0 Actirlties Completed During Reportlng Period

Activities completed as of the beginning of March were (1) completion of the SVE pilot-scale

systems at Buildings 231 and 272 and (2) continuous performance of constant rate testing at

Buildings L34,2tl/253, and 251. By mid-March, constant rate testing of the SVE systems at

Buildings 231 ard272 also began. Constant rate testing of all five SVE systems continued

through April.

For Buildings 231 and 272, construetion of the pilot-scale system included the installation of

SVE and vapor monitoring (VM) wells and SVE equipment. Following system construction

were baseline wellhead vapor sampling, step testing, and constant rate testing. The nature and

sequence of these activities conducted were similar for all IR sites. Therefore, general

descriptions of the activities are presented herein in the following subsections. Site-specific

details are provided where referenced. Sections 2.1 through 2.3 are applicable to the activities

conducted at Buildings 231 and 272,whereas Section 2.4 covers all building sites.

2.1 Pilot-ScaleSystemlnstallation
SVE pilot test systems were completed in two more sites in Parcel C at Buildings 231 and272,

respectively. As part of the pilot test system, IT installed a number of SVE and VM wells inside

each of the buildings. Some of the wells are located in concrete sumps. The SVE wells are
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screened from near floor (or ground surface) to the lowest depths above groundwater tables.

The VM wells are screened in trvo depths where practicable--from near floor (or ground

surface) to the lowest depths above groundwater tables. Most of the VM wells installed in the

concrete sumps are screened across the lower depths only because of limited screened interval in

the vadose zone beneath the sumps. The shallow and deep VM wells are located adjacent to one

another in separate boroholes. The location and identification of the SVE and VM wells are in

general accordance with the Phase II Soil Vapor Extraction Treatability Study Work Plan

prepared by Tetra Tech EM, Inc. (TtEMI), for HPNS, dated July 28,2000 (TtEMI, 2000). The

physical locations of the wells were adjusted in the field to accommodate actual site conditions.

Attachment I of Appendix A corrtains a $mlmaxy of the as-built well consftuction details.

In addition to well construction, a pilot-scale SVE blower system was installed at each site. Each

system consisted of a skid-mounted blower unit (equipped with a liquid-vapor separator, a

condensate discharge pump, air filters, and silencers) and vapor-phase carbon vessels connected

in series. Blower capacities and carbon quantities for the two SVE systems are summarized in

Table l, "soil Vapor Extraction Blower Capacity and Carbon Quanttty for Each Installation

Restoration Treatability Study Siteo" as follows:

Table 1
Soil Vapor Extraction Blower Capacity and Carbon Quantity for Each Installation
Restoration Treatability Study Site

2.2 Basellne Wellhead Vapor Sanpling
Prior to starting the pilot test at each sito, wellhead vapor samples from the SVE wells were

collected. Samples were contained in SUMMATM canisters and shipped to Smart Chemistry

(formerly JPB Corporation) of Sacramento, California for analysis using U.S. Environmental

Protection Agency (EPA) Method TO-14. Photoionization detector (PID) readings were also

taken at the wellheads during vapor sampling. Analytical data and PID readings for each site are

presented in Auachment 2, "Baseline Wellhead Vapor Sample Results," in Appendix A.
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lR Site Building Number Blower Gapacity Garbon Quantity

28 231 ,f00 cfm at 8 inches Hg 2000 pounds

28 272 250 cfrn at 8 inches Hg 400 pounds
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2.3 Step Testing
Step testing was conducted at each site after the completion of equipment installation inspection.

Each SVE system was tested at 2.5 inches mercury (Hg), 5 inches H9,7.5 inches Hg, and up to

10 inches Hg where feasible. The SVE blower unit installed at each site was used for the testing.

Each test run lasted for at least 2 hours. At the end of each test, oxygen content and PID

readings were taken at the wellheads of each SVE well and Vlv{ well using field instruments.

Influent and effluent vapor samples were collected from the vapor-phase carbon adsorption units

to determine carbon treatment efficiencies. The samples were shipped in SUMMATM canisters

to Smart Chemistry for EPA TO-14 analysis.

Field data collected from step testing at each site were summarized and reduced. Plots of

extraction airflow yields at the test wells versus vacuum applied during the step testing at the two

building sites were presented in Appendix B (see respective Figure 1).

2.1 Constant Rate Testing
The constant rate tests for Buildings 231 and 272 started on March 6 and March 20, respectively,

whereas tests for Buildings 25I,2ll/253, and 134 began in February and continued through the

month of April. All SVE blowers were placed on 24-hour continuous run, except during several

short-term shutdown periods and the interim noise abatement period when the systems were only

running between 8:00 a.m. and 5:30 p.m. Some of the shutdown events were necessary to

accommodate field sampling activities conducted by TTEMI inside the buildings. A summary of

system operation status is presented in Appendix C.

For Buildings23l and272, system operations were monitored at various frequencies since the

startup of the equipment: from once avery 2 hours for the first 8 to 10 hours on the first day of

operation to once every 8 hours on the third day of the operation. Beginning the fourth day of

the operation, system monitoring was reduced to once daily. Carbon treatment system samples

were collected once daily for the first 3 days of operation and then once a week thereafter for the

subsequent 2 weeks of operation. Samples were taken at the preset frequency but only on days

when the systems were running. After approximately 2 weeks of system monitoring, system

samples were taken once every 2 weeks.

For each of the other three building sites, system monitoring was conducted once a week and

treatment system vapor samples were collected biweekly. System performance information

gathered during the constant rate testing is presented in Section 3.0.
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3,0 Data and Results Presentation

This section reviews the performance of the SVE pilot test systems based on the following four

areas: (1) radius of vacuum influence, (2) extraction flow rate and mass removal, (3) carbon

treatment, and (4) well performance.

3.1 Radius of Vacaum lnlluence
The estimated radii of vacuum influence for the five SVE treatability study (TS) sites are

presented in Table 2, Estimated Radii of Vacuum Influence for the SVE Treatability Study

Sites." The radius of inflience (ROI) was determined based on a minimum vacuum reading of

0.1 inch water column (wc) observed at the furthermost observation well from the SVE well.

Table 2
Estimated Radii of Vacuum Influence for the SVE Treatability Study Sites

lR Site Building Number
Vacuum Operated on fo

Gonctant Rate Test
(inches Hg)

Estimated ROI(a)
(feet)

25 1U 4.5 to 5 24to 58

28 211t253 7.5 11 to 50

28 251 7.5 35 to 43

28 231 71o7.5

28 272 6.5 15 to 20(b)
(a) Detemrined based on maum ohsenad in l/Ll ttolls bated neaest an SVE well.
(b) These inirially esttnated dues are based on fn step tesl rcsufts

As shown in Table 2,the estimated ROI not only varied from one building site to another but

also within a building site. Buildings 134 and2l1/253 showed greater variations of the ROI.

The higher ends of the ROI values are typically associated with the more permeable subsurface

soil, such as gravel and sand. This suggests that some SVE and adjacent VM wells are located

in a relatively more permeable subsurface zone tayer. Except for Building?7Z, the average

estimated ROI for most of the SVE TS sites ranged between 30 and 40 feet.

3,2 $ystem ffiraction Flaw Rate and Volatile Organic Compound frfass Removal
During the months of March and April, the extraction airflow yields at the SVE TS sites ranged

from 90 cubic feet per minute (cfm) to 1,170 cfm. Most of the airflow yields were noted to have

decreased over time, particularly immediately after the startup of the systems (see Table 2). In
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most instances, the decrease in airflow yield was associated with reduction of operating vaculrm

at the SVE wellheads because of liquid entrainment. Whenever entrainment of signifrcant

amount of moisture was observed, the wellhead vacuum was reduced to minimize the amount of

liquid entering the SVE system.

The rate of volatile organic compound (VOC) nuns removal from the vadose zone at each site is

summarized in Table 3, "summary of Volatile Organic Compound Mass Removal Rate and

Cumulative Mass Removal," presented as follows:

Table 3
Summary of Volatile Organic Compound Mass Removal Rate and Cumulative Mass
Removal

D CE denote s didloroeltten e.
/b. furntespound
lb"/hr. derptes Nunds prhour
SCFII denoles slandad atbic lbetperninute
PCE denotes tetwhlonet'terP.
TCE denotes tidtlonelherp.

As shown in the table, the calculated VOC mass removal rates were on the order of 10 3 to

lO-a pounds per hour. The mass removal rates for Buildings I34,2111253, and25l showed

relatively sharp increases during the month of April. The increases in VOC mass removal for

Buildings 134 and2lll253 were due mostly to increases in airflow yield. The mass removal

increase at Building 251 was due to an increase in the soil vapor concentration. The mass

removal rate for Building 231 showed only a slight increase at the beginning of April and then

stayed relatively constant throughout the month. For Building 272,the mass removal rate also

had a slight jump early in April but then gradually decreased toward the end of the month. The

decrease was apparently a result of a gradual decline in the influent soil vapor concentration.
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lR Site Building
l{umber

Airflow
Yield
(scFrl

VOC ilass
Removal Rates

(lbJhr.l

Predominant VOG
Species Detected

Gumulative VOG
tars Removal (lb.)

25 134 600 to 1,170 4.0E4 to 4.4E-3 PCE, TCE, and
Tdchloro-fluoromeftane

2.3

28 211t253 90 to 240 2.0E-3 to 8.0E-3 Cis-1,2-DCE and TCE 6.7

28 251 110 to 210 4.084 to 1.5E-3 Dichlorobenzenes and
Tdmethylbenzenes

1.0

28 23',1 120 to 350 3.0E4 to 7.0E-3 Cis-1,2-DCE, TCE and
PCE

0.6

28 272 130 to 200 1.4E-3 to 3.2E-3 TOE 1.0
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A PID was used at each site to provide periodic monitoring of the soil vapor concentration at

the SVE system inlet. Meastred PID readings were plotted against hours of system operations.

In spite of the appar-ent differences between the PID measurements and the laboratory data,the

changes in the influent soil vapor concentration over time based on PID readings mirrored those

in the VOC mass extraction rates established based on the laboratory analytical results

(see Appendix B). All mass removal rates were calculated based on the influent vapor sample

analytical data. Appendix B contains plots of VOC mass extraction rate and cumulative

VOC mass extraction over time for each site. As shown in Table 3, the cumulative VOC mass

extraction from the subsurface since tJrc commencement of the constant rate test ranged from

0.6 to 6.7 pounds. Predominant VOC species detected in the soil vapor at each site are also

presented in the table.

t,3 Vapor-Phase Carbon Treatmeat
Based on the analytical results of the influent and effluent vapor samples collected from the

vapor-phase carbon treatment units, the vapor treatment efficiencies for all three SVE systems

were generally maintained above 90 percent. PID readings were also used to provide qualitative

monitoring of the carbon treahnent efficiency. PID measurements were generally consistent

with the laboratory results, except when the instruments experienced interference that resulted in

erroneous readings. Much of the interference was apparently caused by the presence of excess

moisture and/or fine solid particles in the vapor stream due in part to liquid entrainment into the

SVE wells. As such, frequent maintenance of the PID instnrment was required to ensure that

proper measurements were obtained when the instrument was used on systems with excess liquid

entrainment.

In summary, PID readings were still used to provide real-time monitoring for signs of carbon

breakthrough at each of the SVE systems. During the operating period, no carbon breakthrough

was believed to have occurred with any of the systems. Vapor-phase carbon continued to

effectively treat the soil vapor removed from the vadose zone.

3,1 Well Performance
Generally, most of the SVE and VM wells continued to exhibit to some degree the characteristic

pattems typical of SVE operations. The wellhead vapor coneentrations, based on PID

measurements, showed decreases amid occasional fluctuations since the commencement of the

constant rate testing. More site-specific discussions on well performance among the building

sites are presented as follows.

conoPH:182A25 Hnbtt Hlhogqft Upil 0 llPR_Natec
6Ml

DCN /532
Revisiu 0- Jna 5 2001



3,11 Building /31
All 17 SVE wells were operating, with an average airflow of approximately 50 cfm per well.

SVE wolls, IR25VW6-6A and IR25VW6-19A., continued to operate at substantially reduced

v:rcuum to minimize liquid entrainment into ttre system. These two wells are located in the

below-grade sump on the north end of the building, where elevated levels of VOCs, including

vinyl chloride, have been detected in the groundwater. Because of the limited vadose zone

interval beneath the sump and the significant moisture entrainment noted from previous

operations, airflow yields from these two wells had been particularly limited.

PID readings taken from the SVE wells were mostly lower than 40 parts per million by volume

(ppmrr), with slight fluctuations in the wellhead vapor concentrations in almost all wells. PID

readings from the VM wells were relatively higher. IR25SG58D continued to show the highest

PID readings of between 400 and 500 ppmv. The wellhead vapor concentration in this well

appeared to stay fluctuating rather than in a gradual decrease. This may suggest (1) the presence

of a VOC source in the vadose zone soil near the deeper screened level of IR25SG58D and/or

(2) the effect of VOC migration from gtoundwater due to volatilization.

&12 Building 2l//253
All five SVE wells were operating in this reporting period until April20. IR28VW2-15A was

closed offearly on April20 when a slight discoloration of the liquid entering into the system via

the well was observed. The slightly discolored liquid was believed to be the groundwater

containing a fiace arnount of potassium permanganate. Injection of potassium permanganate into

the groundwater was conducted as part of the in-situ chemical oxidation treatability study being

co-perfiormed at the site. Excess moisture entrained into the SVE system via the SVE well was

noted before at the beginning of the constant rate test. Even operating with vacuum at inches of

water column, this SVE well could yield a substantial amount of moisture.

Airflow yield increased from 34 cfin to approximately 38 cfur per well on average from March to

April. During the potassium permanganate injection period, the airflow yield was reduced to less

than 100 cfm to minimize entrainment of groundwater in nearby SVE wells.

Except for IR28SG427D,IR28SG429D, and IR28SG430D, PID readings taken at the wellheads

of all other SVE and VM wells showed not greater than 100 ppmv. The three VM wells are all

located in concrete sumps. PID readings collected at IR28SG429D showed decreases to

approximately 850 ppmv at the end of thp reporting period. For IR28SG430D, the PID readings

dropped gradually from 1000 ppmv to less than 200 ppmv. For IR28SG427D, slight rebounds

ofwellhead vapor concentrations were noted, with the PID reading returning to approximately
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400 ppmv. IR28SG420S and IR28SG420D continued to show a lack of vacuum influence

(i.e., less than 0.1 inch wc) because of their respective distance from any nearest SVE well.

These two wells, however, never showed greater than 10 ppmv of PID readings during the

2 months of operation.

3,13 Buildlng 25/
All six SVE wells were opemting in this reporting period. Average airflow per well increased

from27 cfin in March to approximately 29 cfm in April. Liquid entrainment continued to limit

the amount of airflow yieldedby the SVE wells. Vacuum influence also continued to be limited

to the east and west of the SVE wells inside the building.

Most of the wellhead vapor concentrations measured using the PID at the SVE and VM wells

showed less than 20 ppmv. SVE well IR28VW5-03A was the only well with a PID reading of

greater than 200 ppmv. The other wells that showed similarly high PID readings were

IR28SG459D and IR28SG460D. All three wells are located in the concrete sumps inside the

building.

IR28SG460D had the highest PID readings of between 900 and 1,000 ppmv during the 2 months

of operations. The wellhead vapor concentrations measured from this VM well appeared to be

mostly fluctuating, rather than showing actual decline. This phenomenon suggested a limitation

to the rate of VOC removal at that location. Converting the well into an SVE well may assist in

the mass removal of VOCs beneath the sump.

3.11 Bailding 23/
All 14 SVE wells were in operation during the reporting period. Six of the wells are 2-inch wells

and were used in a previous SVE TS conducted by another contractor. The other eight wells are

4-inch wells and were installed for this Phase II SVE TS. Similar to the startup of the SVE

systems at other building sites, the operating vacuum at greater than half of the SVE wells at this

site was reduced to minimize entrainment of excess moisture to the system. It did not seem to

have any significant difference in the potential for liquid entrainment between a2-inchwell and

a 4-inch well. The average airflow yield in this reporting period was maintained at

approximately l1 cfm per well.

Wellhead vapor concentrations measured using the PID at the SVE and VM wells were almost

all below 50 ppmv at the beginning of the constant rate test. After approximately 2 months

of system operations, most of the wellhead vapor concentrations dropped to between 5 and

10 ppmv. Only a few of them showed an increase trend in wellhead vapor concentrations near

the end of the reporting period.
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e$ Building 272
All four SVE wells werc running during the reporting period. Limited liquid entrainment was

noted in the wells at this building site. The average airflow yield was maintained at

approximately 42 afmper well tlroughout the entire operational period.

PID readings taken at the wellheads indicated that VM wells located on the north end of the

building had the highest vapor concentrations. Several of thetn, particularly IR28SG433S,

IR28SG434D, IR28SG436D, and IR28SG437D, consistently had PID readings of greater than

500 ppmv during the fnst days of operation. Wellhead vapor concentrations decreased gradually

for most of the wells. Some, however, showed slight rebound. This may be due to the rather

short system runtime. More runtime is considered necessary to assess the cause of the rebound.

10 Actlrltles Antlcipated for ilert Reporting Period

Constant rate testing of all five SVE pilot-scale systems is expected to continue. However,

depending on the rnass removal rates, continuous operations of some of the systems, such as the

one at Building 23I, may cease, and rebound monitoring may begin at those sites. For some

other systems, such as those at Buildings 134 and 251, operations will enter into the third month

of the treatability test period. Those systems may also be turned oS followed by monitoring for

VOC concentration rebound.

In any event, routine system monitoring will continue to be conducted on a weekly schedule,

with system vapor sampling for laboratory analysis on a biweekly schedule. Vapor-phase carbon

treatment will be monitored based on PID readings and laboratory vapor sample results.

Laboratory data will also be used to confirm if carbon breakthrough occurs. To verifu if carbon

breakthrough occnrs, a24-bxmround time will be requested of the system samples collected.
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APPENDIX A
DATA SUMIIARY TABLES

ZilcDFH:fu 475ft atetsMcRtttw2fl PR-ualahc
M0l

ocil 1532
Rilk;tu0-affi 4 2tu1



I AppendixA conhins fie fottouing:

. Attachment 1: Soil Vapor Wells Constructions As-Builts

. Attachment 2: Baseline Wellhead Vapor Concentrations
for SVE Wells at IR28 @uildings 231 and272)
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ATTACHIIENT 1
SOIL VAPOR WELL$ COilSTRUCTIONS AS.BUILTS
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\^il Vr6^r Well Constnrclion Trackino

Direcl Push / Continuous soil samplinq Well ComDletion

RU Well Wel lT
Boring drill

date
Date Soil samplesl TD of boring
collecled/shipped r (ieet bgs) Comments

Daie of Well
completion Well TD

I Well Diameter

_qqe_qlr'!9.!y?l _..,_ . "_.$U.,.,.-.-. Comments

a

a

tR-28

tR-28

lR:?8
tR-28

lR:28
rR-28

tR-28

lR28VW2-07A

rR28VW2-084

lR28VW2:094

lR28VW2-10A

rR28VW2-114

rR28VW2-'t2A

rR28VW2-13A

VEW

VEW

VEW

VEW

VEW

VEW

VEW

10t19n000

1011912000

19119/2{00
't0t231200o

10/1e4000
10t'1812000
't0t23t2000

10119t2000 
I 

7 0
'tot19t2000 

1 7.0

19r:!9{?9oo I 7,0
10!23!2900 ': 7.0

10r19{2,ogo , t.o
1)!1.8t2ooo i 

7.0

1ot23t2ooo I t.o

10t25t2000

10t25t2000

10t26t2099

10t26l2ooo

10t26t2000

10p12000

I 0/31/2000

6.0

6.0

6.0

6.0

6 0

6.0

6.0

2 - 6 ' *  .  4

2 : 6 "  .  4

2 - 6 "  :  4

2 - 6 "  a  4

2 - 6 1  4

2 - 6 ' ,  :  4

2 - 6 "  |  4

Above ground completion

Above ground completion

Abovq gloung completion

Above ground completion

Above ground completion

Above ground completion

A!9Y9 9t9{'.q 99nPl9,!-o.t
c tR-28 rR28WV2-14A VEW 1011912000 10t19t2000 7.0 10126t2000 6.0 2 - 6 .4p9,v.9_,9J9._9"!fq.ggUpl9,tton

Vaoor Monltortnq Points (Lower Zone)

tR-28 rR28SG402 VMP-L 10/19/2000 10/19/2000 7.O 10t25t2000 6.0 4 - 6 ' ,  2 .4"_b.9y9_.9t9qNggIpl"-tlg.n
c tR-28 rR28SG403 VMP.L 10/19/2000 7.0 10t31t2000 6.0 4 - 6 '  :  2 A!,ot,e,9"I9,rnd-9,9trp,l,e"tlC!

tR28SG404 VMP.L 't0t19t2000 10t19t2000 7.O 10t3u2400 4 - 6 "  2 4-bo.u-9.9_f g-!'I-d,m|I.|eL-e,!i9.!:l

10t19DOOO 7.0 10t31t2000 4 - 6 "  2 Above ground completion

rR28SG406 VMP 10/1 9/2000 10/19/2000 7.0 10t25t2000 6.0 2 Above Sf 9gll g. --c.9m pl.eligll

7.0 10t26t20n0 6.0 4 - 6 "  2 Above ground completion

a rR-28 lR28SG408 VMP.L 10t23t2000 7.0 10t26t2000 6.0 4 - 6 2 4!9yq 9l9u-!d 99!tpl9j!"o,'l

lR-28 IR28SG4O9 ] VMP.L 10t16t2000 10t16t2000 ', 7.0 't0t25t2000 6.0 4 - 6 '  2 Aqoy9.,s,!g!.llg.90rnplgllo,!]

c tR-28 IR28SG41O I VMP-L 10/16/2000 7.0 't0t25t2000 b.u 4 - 6 2 AFJ, 9,sl,o-!{19 99!rPl9!!9!
a tR-28 j  |R28SG411 __vut-!,10t1 10t19t2000 

" 
7.a

10118/2000 1 7.0
19l39tg-0_-
10/312000

-* 6-rQ--

6.0

-_49s-v9_s199!q_c9"nPl9!9!I
Abovg stol.!!'tq qgllplq!!q!

rR-28 tR28SG4'13 VMP.L 10t1612000 10116120A0 | 7.0 'tot26t2000 o.u 4 - O  Z 4qo-_u_g.919!!q-go!tp,!-eJ'.9,n

tR-28 rR28SG4'14 VMP-L 7.0 10t26t2@0 4 - 6 "  :  2 a!9v9_qr99lq_sg0P.lguo!r
10t31t2000 6.0 4 - 6 '  2 Above qround completion

tR-28 tR28SG416 VMP.L 10/18/2000 10na2000 I 7.0 10t3'U2000 6.0 4 - 6 '  2 A,bo-v-e-,919!!q.99!Ipl,e1i9t]

c rR-28 tR28SG4'17 VMP.L 10t 't011812000 i 7.0 10t31t2000 6.0 4 - 6 "  2 A!,g.-u.P-9l9!r1qj90plelrolt
tR28SG418 VMP-L 10/18/2000 10t18t2000 : 7.0 10t31t2000 6.0 4 - 6 "  2 A9oy-e -91-99!d.q9tn p!9!i,o. n

c tR-28 tR28SG419 VMP-L 't0t18t2000 1011812000 I 7.0 10t31t2000 6.0 4 - 6 '  2 Above ground completion

viLoi-Mbiriiiirinqtoi.r'tJiUiFii.2;iet - -
j a

: - '
C :  lR -28  ; 1R28SG402  lVMP-U

C  r  l R - 2 8  i | R 2 8 S G 4 0 3 i V M P - U

c lR-28 |R28SG404 VMP-U

c I !R:2S .r |R28SG405 i VIVP-U

c  ,  r R - 2 8  : r n z g s c + o o i w p - u

c  I  t R - 2 8  j t M 8 s G 4 0 7 : V M P - U

,'*' , i , ,  . '
ffiffi-. . . " "  . 10t25t2000

1031t2000

1 0t30/2000

1031t2000

10t25t2000

10t26t2000

3 5

3 9

3.5

3.5

2 - 3 . 5

2 : 3 9

2 - 3 5

2 ' 3 : 5

2 - 3 . 5

2 - 3 . 5

2 "

2 "

2 ' *

Above ground complelion

Atove ground clmpletion

Above ground completio{

Abov-e ground.completion

Above ground completion

Above oround comDletion
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I
lR28_Building

ioil Vaoor well Construction Trackins :

Direct Push Continuous soil samPlinq Well Com0letion

VaDor Extraction Wells

Well T
Boring dril l Dat(

colll
) Soil samples
)cted/shiooed

TD of boring
(feet bqs) Comments

Date of Well
completion Wel lTD

I Well Diameter
Screen interval I (in.) Comments

tR-28

tR-28

lR-28

tR-28

tR28VW4-01A

tR28VW4-02A

lR28VI/4:03A
tR28WV4-04A

VEW

VEW

VEW

VEW

1t14t2000

1t16t2000

1t16t2000

112012000

1t14t2000

1t16t2000

1t1612000

1t20t2000

7

7

7

3 refusal at 3'

12t07t2000

12t04t2000

12t0'U2000

rt30n000

6.0

6.0

6.0

6.0

2 - 6 '  ,  4

2 - 6 '  :  4

z - o  4

2 - 6 '  
:  

4

Above ground completion

Above ground completion

Above ground completlgn

Above ground completion

Vabor Monitorinq Points (Lower Zo!c)

rB-28

tR:28

!R-28
tR-28

tR28SG433

lR28SG434

1R28SG435

rR28SG436

VMP.L

VMP:L

VMP:L

VMP.L

11t15t2000

11t't5t2000

1 1/16/2000

11t14t2000

1t15t2009

1115t2900

1116/2090

1t14t2000

7

7
4,5

7

refusal at 4,5'

12t07t2004

12t06t2opa.

12t0112A'00

12t07t2000

6.0

6.0

6.0

4 - 6 '  2

a : 6 1  :  2
4 - 6 ' .  .  2

4 - 6 ' ,  2

Above ground complelion

Above ground completion

Above ground completion

4tr-v"9.9!9lug.99rylplglr9 lt

rR-28 tR28SG437 VMP-L 1t1st2000 7 12t0612000 6.0 4 - 6 '  2 4,4y,e-.s-f 9-{n9-,,c9!tp.L9!!91],
tR-28 rR28SG438 VMP-L 1111612000 1t16t2000 12t01t2000 6,0 4 - 6 '  ' ,  2 A!ey,e_9_t9uj_d._99ry19!.!o!

tR-28 rR28SG439 VMP.L 1t20t2000 1t20t2000 7 1 1/30/2000 6.0 4 - 6 2 4qq.u,e,.9lq-919_c_o.!I'p-19!!9!

tR-28 tR28SG440 VMP.L 1t't4t2000 1t14/2000 7 12t07i2000 6,0 4 - 6 ' ,  ,  2 ' , : atrJ9-9!g.ulq_c9-ry' Ple!t..o-,u

lR-28 rR28SG441 VMP-L 11t't6t2000 1t16t2000 7 12/01t2000 6.0 4 - 6 '  2 Apoy._e..gt-o,l,Uq99US!91t9"!

VMP.L 1r16t2000 4.5 refusal at 4.5' 12t06t2000 6.0 4 - 6 2 Above g p.l.! |]ll !911 pJ,9]!Ql

tR-28 rR28SG443 VMP.t 1t15t2000 1r15t2000 7 12t06D000 6.0 4 - 6 '  2 ^b-Cy-e= el9.9!q_,c-q!lp,lel!..!. .

tR-28 lR28SG444 VMP.L 1t 1t15t2000 7 12t07t2004 6.0 {E e 9J9,v r!.g9flpl9lion

tR-28 tR285G445 VMP-L 11t'14t2000 1t1412000 7 t?49490,0- 6.0 4 - 6 '  2 4!of,e-,91o-!r!9.991t'!!9!!ql-

tR-28 rR28SG446 VMP.L 1t20t2000 7 't2t07D400 6,0 4 - 6 '  ' .  2 Apo-v_q glcq'! 99l!l9li9l

tR-28 lR28SG447 VMP.L 1t14t2000 1t14t2000 6.5 refusal at 6.5 12t06n000 6.0 4 - 6 '  :  2 Abo_ve,g rou n d coln!lgtio_n-

tR-28 tR28SG448 Vi,4P-L 1t'16t2000 1/16/2000 7 1 1/30/2000 6.0 4 - 6 ' ,  2 4!9,Y,9-9l9!1oq 9.91n p-Lgllgl

lR-28 tR285G449 VMP.L 11t14t2000 7 12t04i2000 q!, 2 4q9Y9 savrq .99!r!.le! g'.

lB:?9 . F?q9,G4-59 - Ylrf?:!
VMP.L

th6n000 7 1404/2000 6.0 4 - 6 '  ,  2 Aqo.Ig .gl_o_v E c. 9lpl._e.1i9!

1t1 1t15t200o 7 12t04n000 6.0 4 - O  Z Above ground,,completioJt

VaDor Monitorinq Point! (upper Zo4e)

.rR-?.q. . . . .  rR28SG433

: rR-28 I |R28SG434
_  

I _ '

. !B-28 i 1F?.8S_G1?-5_
i rn-za i. rneasc+so

tR-28 : |R28SG437

: tR-Ze i tReeSccgg

i lR-28 I rReescags

rR-28 |R28SG440

tR-28 IR28SG441

;"i-r,-
vl4P:9

YMP.9.
VMP.U

VI\4P:U

VI\,,1P:U

lr'MP-U
VMP.U
VMP.U

: -
: . 1 '  : '  , '

;i:it :...
I ,  . : l .  . . , ' ;
- : ,  

' .S

'- '  
t ' . ' l ;- ' ,

, t i  , i . J l i : ; ;

" 
r: ' i- '  

i : ' l

l  r . , : . :  l : ! : , :  i

i;iiiri
.ir#

it$#

{fii
itfi
ffilw
lt:,.'.iiii

ffi

- : :  . r , : .  I
' . " , i  

1 :  ,
t , ; ' . i l . .

,,, ,. I :.., 
,1

":r*i*#z*Uru01.*o
j : t " l  , " ,  ' ,

.  - , . .=.  1 . , ,
, , " " ' ' t .  i - ' i
. , ' , t l . " t . t ,

;q"" . ; '  . ' .
ir.€ac+rlofr/uFl

, , , - ,t i

ffi 1?01ry0qp.
1?Wl?090 .
12t01t2000

_ t; -
_,9,q.,"_

3.5

i ....A!9.u-9,.919y!t9.,"!!n pl".lio_tl

, Above oround completion

I Above ground completion

12t97t200-0

12t06t2000

1AUt2i000

11t3912009

12t07t20Q0

12tO1nO00

3.5

3.5

3.5

J . 3

3.5

2 - 3 . 5 ' .  .  2

? ' 3 . 9 '  ;  2

2 - 3 . 5 ' , .  2

2 .3  5 . '  . . ,  . . .  . 2
2 - 3 5 '  2

2 - 3 . 5 '  .  2

Above ground completion

Above ground completion

Above ground completion

Abov€ ground complotioJr

Above ground completion

Above qtound comPlelion
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I
Building2T2tR28_

well Construction Trackino

Direct Push / Continuous soil samplinq Well Completion

tR-28 I |R28SG442 I VMP-U

!B:_2! .r-lR?8-s_G119 I ylll:.q

tR-28 ; |RZ8SOA+C I Vt"lp-U
tR-28 I IR2ASC++S I Vl,rp-U

1g:?g- I !g?gs9j-q_6 j _Y!4P:-\l .
lB-"?8_ _ j E?qqcgz_ I YMI-_rl_
rR-28 1 |R28SG448 i V|VP-U
tR-28 i rR28sc449 I vMP-u
rR-28 i rnzsse+so l vvp-u.-.._ - __'__-- - *-' :--'.

_ !B:?_s . i Eaeqe+,s: j yvt v-

- _ - . : . r i r  
-

l ' ,
' . , . : . . ;  :

. ' t : i

.  . '  : 1 - . : r

; i  
t ; '  

. ,

' . ' ' .

1V99?0p9
12/06t2000

"?,-5-
3,5

2

2
Ap,gye ,s,L9yn9 c,o.ln plg"LigJ'
Above ground completion

1?tw!?0!9.
1?tpg!?909,

.1?t07!?099
_ t3!p.6"?,909,

11!998009
12M!2?:89- -
1?t9!!2991__
12t04t2000

.*,_9n_-_
.._...,.?,p..........
, 3..5-- -

_ _9.s __-

3.5 .
3r.l

3 .5

. ...? : e-q:.,. ,. ?:: -.
, . , .? , .? , -s ,1 . .  i  2 : : .

. . , . . ? : . ? , 5  . . . . 1  -  ? l :
--....-..?--,-?.-s- --..--;- .. , ?:

2-: 9...-! I : ,-2: -
2 - 3 . 5 '  .  2 "

?- :9 , ! -  ;  ? ' - -
2 - 3 . 5 '  2 "

.. -.4p9v_e_.9l-qt!f ',g._c--o!l e!?_!ion ._
Abqv.9,gto!4q-9orytqlg!!o-!r.

,. 499y9,9{ou|]q99!'pl9t19!.,-
-_.4,b.9v9..9f 9![q".99._r!p.191i9_r.
,Aqo]'e,ff g!.tg-c.9nplel!9lr_.

_3,b_qy9,9lo..qtd-.-c9t1l_p_l_e"1j,o,,1..
- _4!sle_9r9u!d qgnPleliql _
. A!o,-ve- 9!ot!09 _,c..oj!p191!-o,U...

Footaqe Totals for Buildinq 231 Borings: : 151'5
i, ,  | i l i

i VFW : vaoo. extraction well I r

?olr9 -

VMP-L = vaDor monitodnq well. lower zone
VIV1P-U = vaDor monitorino well. u00er zone
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ATTACHi'ENT 2
BASELINE WELLHEAD VAPOR CO}ICEI{TRATIONS
FOR SVE WELLS AT rR28 (BUTLDINGS 231 AND 272)
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ATTACHMENT 2
Baseline Wellhead Vapor Concentrations for SVE Wells at IR28 (Building 23f)

Hlrnters Point Naval Shipyard, San Francisco, California

(a) ThentiooffuldtolabresuftsforthevaparnnpboolectedateachSVEwall isdeterninedbydiuidingthePlDreadingby
trclafuratorydah.

SVE Well lD PID Readinglpmvl Analytical Data(pmv) Ratio of Field to Lab
Results (a)

rR28W2-1A 22.9 6.3 4

IR28VW2-2A 33.9 12.6 3

tR28W2-3A 14.8 6.6 2

IR28VW2-4A 19.8 9.5 2

tR28W2-5A 15.9 8.1 2

lR28W2-6A 22.8 4.8 5

IR28VM247A 18.5 4.6 4

lR28VM2-08A 14.7 4.8 3

lR28VM2-09A 9.1 0.9 10

|R28VM2-10A 23.8 2.7 I

|R28VM2-11A 22 7.3 3

tR28VM2-12A 8 0.7 11

rR28VM2-13A 10.2 1.9 6

tR28VM2-14A 17 4.0 4



Table 1
Baseline Wellhead Vapor Concentrations for SVE Wells at IRllSo Building 272
Hunters Point Naval Shipyard, San Francisco, California

Explana{ons:
(a) The total vdatire oryanic cutcentntnn is l,re sun of the nncentnlup of mly deteded volatle organrb nnpounds UOC), ncludtng

those wfih t"qtalilfer
(b) The ntio of freldtolab resulls fwthe nprsan/e alhcted ateach SVE wefl is determined by diuiding the PlD rcadings bylln total

wlatile wganic uncentatiwt masundin the ofstte labontorlt

N0 denotes nol detectedatthe netlnd quantitation liniL
ppnr denotes pads pr nillion by uolune.

SVE Well lD PID Reading
(ppmvl

Labontory Resultr of
Detec'ted VOG(pmv) Tdal Detected VOr

(ppmv) (a)
Ratio of Field

to Lab Resultr (b)
2-ButanoneTrichloroethent

tR28W4-01A 1 1 0 19.6 7.1 26.7 4.1

tR28W4-02A 50.1 5.19 2.48 7.67 6.5

rR28W4-03A 48.3 ND 7.91 7.91 6.1

rR28W4-04A 24.2 ND 0.63 0.63 38.5



APPENDIX B
SvE SYSTEM PERFORITIANCE PLOTS
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Appendlx B contalns ffie folloulng:

Attachment 1: System Performance Plots for Building 134

Attachment 2: System Performance Plots for Building 2ll/253

Attachment 3: System Perforrrance Plots forBuilding 251

Attachment 4: System Performance Plots for Building 231

Attachment 5: System Performance Plots for Building 272
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ATTACHMENT 1
SYSTEM PERFORMA}ICE PLOTS FOR BUILDING 134
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Figure 1 - Plot of Influent Soil Vapor Concentration Over Hours of System Operation at 1R25, Building
134, HPS, SF, CA

Hours of System Operation Since Commencement of
Constant Rate Test on February'19,2001
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Figure 2 - Ptot of VOC Mass Extraction Rate Over Hours of System Operation at 1R25, Building 134, HPS, SF, CA
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Figure 3 .. Plot of Cumulative VOG Mass Extraction Versus Hours of System Operation at 1R25, Building 134, HPS,
SF, CA
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Figure 4 -. Plot of Carbon Treatment Unit lnfluent and Effluent Concentrations Versus Hours of System
Operation at 1R25, Building 134, HPS, SF, CA
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ATTACHITIEI{T 2
SYSTEM PERFORiIANCE PLOTS FOR BUILDING 211
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Figure 1 - Ptot of lnfluent Soil Vapor Concentration Over Hours of System Operation at 1R28, Building
211,  HPS, SF,  CA
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Figure 2 - Plot of VOC Mass Extraction Rate Over Hours of System Operation at 1R28, Building 211, HPS, SF, CA
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Figure 3 .- Plot of Cumulative VOG Mass Extraction Versus Hours of System Operation at 1R28, Building 211, HPS,
SF. CA
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Figure 4 - Plot of Carbon Treatment Unit Influent and Effluent Concentrations Versus Hours of System
Operation at 1R28, Building 211, HPS, SF, CA
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ATTACHi'ENT 3
SYSTEM PERFORMANCE PLOTS FOR BUILDING 251
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Figure 1 .. Plot of Influent Soil Vapor Concentration Over Hours of System Operation at 1R28, Building
251,  HPS, SF,  CA
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Figure 2 * Plot of VOC Mass Extraction Rate Over Hours of System Operation at 1R28, Building 25{, HPS, SF, CA
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Figure 3 - Plot of Cumulative VOC Mass Extraction Versus Hours of System Operation at 1R28, Building 251, HPS,
SF, CA
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Figure 4 - Plot of Carbon Treatment Unit lnfluent and Effluent Concentrations Versus Hours of System
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Figure 2 .. Plot of Influent Soil Vapor Concentration Over Hours of System Operation at lR2B, Building
231, HPS, SF, CA
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Figure 3 -- Plot of VOC Mass Extraction Rate Over Hours of System Operation at 1R28, Building 231, HPS, SF, CA
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Figure 4 - Plot of Cumulative VOC Mass Extraction Versus Hours of System Operation at lR2B, Building 231, HPS,
SF, CA
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Figure 5 - Plot of Carbon Treatment Unit Influent and Effluent Concentrations Versus Hours of System
Operation at 1R28, Building 23'1, HPS, SF, CA
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Figure 3 - Plot of VOC Mass Extraction Rate Over Hours of System Operation at 1R28, Building 272, HPS, SF, CA
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Building 134

3/14:01 15:00

Shutdoum Time

03/05/2001 22:00

03/13/2001 8:30

03/14/2001 9:00

03/19/2001 9:00

03/2312001 15:00

03/26/2001 16:00

03/2712001 16:00

031281200117:00

03/29/2001 17:30

03/30/2001 17:30

041021200117:30

041041200117:30

M/05/2001 17:30

04/06/2001 17:30

04/09/2001 17:30

04/10/2001 17:30

04/11/2001 16:30

04/20/2001 8:00

04/E/20018:00

Reason for Shutdown

Teba Tech soil

Soundproof installation

Soundproof housing installation

Slug testing at nearby groundwater urells

Noise ordinance

Noise ordinance requirements

Noise ordinance requirements

ordinance requirements

ordinance requirements

Noise ordinance requirements

Noise ordinance requirements and Tetra Tech

Noise ordinance

Noise ordinance requirements

Noise ordinance requirements

Noise ordinance requirements

Noise ordinance

Heat motor burnout (Started running the system 24 hrs)

Teka Tech soilsampling

failure (Restarted 4/30 @9:00 then trent down again
10:00

I



Building 231

Shutdoum Time

03/23/2001 15:00

03/26/2001 16:00

03/2712001 16:00

031281200117:00

031291200'1 17:30

03/30/2001 17:30

M1021200117:30

04/03/2001 14:30

04/06/2001 17:30

04/09/2001 13:00

041101200117:30

M1111200117:30

041121200117:30

04/13/2001 15:30

Reason for Shutdown

ordinance requirements

ordinance requirernents

ordinance requirements

ordinance requirements

Noise ordinance

Noise ordinance requirements

ise ordinance requirements

Teha Tech sampling

Noise ordinance

Sound enclosure installation

Noise ordinance requirernents

Noise ordinance requirements

Noise ordinance requi

Noise ordinance requirements running the system 24 hrs)



Building 211

M117120016:N

Shutdown Time

03113/2001 14:15

03/23/200'1 15:00

03126/2001 16:00

031271200116:00

$124200117:00

031291200117:30

03/30/200't 17:30

041021200117:30

04/03/2001 17:30

041041200117:30

M10512001 17:30

04/06/2001 14:00

04/09/2001 17:30

041101200117:30

M11112001'17:30

041121200113.20

M/20/2001 13:00

Reaeon for Shutdown

Slug Testing at neatby groundwater wells

ordinance

ordinance requirements

ordinance requirements

ordinance

Noise ordinance requirements

Noise ordinance requirements

Noise ordinance requirements

Noise ordinance

ordinance requirements

ordinance requirements

unit r,,lent down due to hi-hi knockout tank level

ordinance

ordinance requirements

ordinance requirements

The unit went doum due to

Due to risinq water level in monitoring wells



Building 251

Shutdoum Time

a28l01AM

03/15/2001 7:35

03/2312001 15:00

03/28/2001 17:00

031291200117:30

03/30/2001 17:30

0410212N117:30

04/03/2001 17:30

04/04/2001 17:30

04/05/2001 17:30

Mt061200117:30

041111200117:30

04112!200117:30

04/13/2001 15:30

04/20/2001 8:00

Rearon for Shutdown

eha Tech soil sampling

Testing at nearby groundwater wells

Noise ordinance and tetra tech codng

Noise ordinance requirements

Noise ordinance requirements

Noise ordinance requirements

Noise ordinance requirements

Noise ordinance requirements

Noise ordinance requirements

ordinance requirements

enclosure installation and Teba Tech soil sampling

ordinance

Noise ordinance requirements

Noise ordinance requirements the system 24 hrs)

Tetra Tech soil



Building 272

Shutdown Time

03/23/2001 15:00

03126/2001 16:00

03/2712001 16:00

03/28/2001 17:00

03/29/2001 17:30

03l30l2AM 17:30

Ml02l2@117:30

04/03/2001 17:30

0411112Q0117:30

041121200117:30

04/13/2001 15:30

04n7/20018'00

Reamn for Shutdom
Noise ordinance requiremenb

Noise ordinance requirements

Noise ordinance requirements

Noise ordinance

Noise ordinance requiremenb

Noise ordinance requiremenb

Noise ordinance requirements

ordinance requirements

ordinance requi

of nearby monitoring wells

running the system 24 hrs)
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